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(57)Abstract 

PURPOSE: To response at a high speed by forming an actuator and a head 
by an integrated circuit manufacturing process. 

CONSTITUTION: A drive controller 109 sends a command signal to a 
controller 105 of a spindle motor 102, a controller 106 of a head drive 


actuator 104 and a controller 107 of a head 103 according to an external 
signal, grasps actuators, and delivers/receives signals, thereby system- 
controlling an optical disk apparatus. The actuator 1 04 and a movable 
element thereof are formed by an integrated circuit manufacturing process 
thereby to remarkably reducing a mass of the element to be driven. This 
increases a generated acceleration and hence reduces a time for regulating 
a position. Accordingly, a response at a high speed can be realized. 
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(SDIntCl. 5 
G 1 1 B 



(2)' 


f#gl¥5-2 5 0 7 0 8 


To.=.—5lz£.-?TmW>£1X&Bi$}l : F<D'Pti:< tt>— O 
fflMT* i x— $j |z «fc o X pTB $ *t -5 -3* <t . 

x-y^>^. ffijft. ■< £* — 3JSLt(D 

?S£ffll ^ T Si iff ftc£*»«frs jfe^SCIf «G« 

[111*414] BIjMM izfcivc. KrJB^v K»7^f 

a. x— * sum* i= * o r vm-r s jt^xerassEissifc 
a. '«HB«D ! siHia«j:y»e>*i-sitasfflL^-ciitrEflSMT 

ai-Jfl) A. (O -5 *>'>&< it— fT 
E-*nT«^Sfcli«iIEz:*^»^±.l=*iSt*:.aiT-«2i 

o x-#mf& Ltzct zttmt ? zK^nzmWi 

**£<§*. fee <t $«ft^ -r^^^AflHBEflW^tt 

So 


^3£«38EHS£g§. 

^«©*a*a3e*«i:. ttE3fca*ais*«©-t-ih.-e 

at, U-if3fe*^S*yfE^$ti.fcU-+f 7 t^T : -f 
^ffii^eiti^^lWJiSISWfcfcfliTU VrE 

at, x? 7 a ^i=<fcy £*vc as 

y, iiwen«<o*Mas¥ia*»&SB±-*-*ai*«#© 

[a^JSi o] IS*J19 leaser, ME^BOT-^pISi 

*j5t, -r-f ^^SI=i£L^ffl!<D-^Rrii^-rt±iliasa«B 

ttgttlfttU tffiroiBS. »±. SH3s©*<C < t 

?SEgLfca6l:fil^t. -«Br»-¥-rt±5SjKa3gaj 
g£>, T-f x?a>¥g7J|S] AMiEflkh^ff t 

[a*>Sl 1] «*W6l=fe^T. OTB-*RT»*rt± 

*5Ra*fcttmrE— ^w^rtaisfflsoseafl). sg^as 

xfcct £ttttfc-*-**¥£ttMEftll±tta. 

[W*JSi 4] a^JSi 3lz^5^,^r, iiTET-rx^-tt 
¥AiimEflm±tts. 

ca^«i 5] a^jsi 3icfcLN-c, H-tt**3yi=iHi 

^*««Lfc»***-*-«3«t^ill«E»W±»«. 
flHB<DEil.'. "5B*<D*ft<"i:"*-^*fT-<i:5-fc»- 

75fai-$t. lWE*— K±0)flHBE»h9'y^l= 

***anHiEiw±KBi=*jL^-c. 

fflE^-v K<t, KSa7ffii-^i0 7^'> 


(3)' 


4*88^5-2 50 7 08 


£BB. 

fctf><0*— Ki* littEU— 1f5fc£^*;^H±^J*3te* 

BBr^iX-*^ Wffi^^ KA<«»WIC«*- K 
±<D««EJ» K ^ v 1 1=36 o tilt 4 «fc 5 * - K £^ 

six* otbwm-4 c t ft»«fr***a««Eflw 

C»3R*1 8] »3RJI1 6*fc(*l 7lxfc^T. mTET" 
5=-iX—£ i:t-O^MLf;:i:^i 

t -r 4 %¥£traEftif±sa. 

**ttffl*Btt*-4?*— * »»yr*fai-> 

ir£*i;L. »«aix,fc5«fl27^*-:ix— *(x£oT* 

fax-$(D5%'>ft<i:t-oiBBt«Ci:$»tt 
t Lfc#¥3«flWE»S±S». 

[000 1 ] 

[ft«±ay«ffl#B] *%9H*%;£iiHHEtt. Mi. ;N 
*^'jBfc*fcys*aix«y. #ix/i*a«a. xaues. 

[0 0 0 2] 

a-Kizftfcy. j:y*s*<z)3t*— K<7>»a't,^s* 

*tTl*4. %¥3flt*HEI»*±£att* 

«a*fT0) r^-r^^awj 9 8IE«(0B1. 1 2 


^yWl^'r-f 3.2IEKOB-2. SlxBj^ 

s*iti*4. 

[0 0 0 3] 

i . 123 ru-if - e— A0)gE*tj T?^$tifc*s*s 

fcife>H(BL/>X*79faX-*-C«t4i*t«i:o 
K£ifc«LTgMflx;fcSl% 0 * &lx#d> 
>yx^-«#tttfflL«:it*ttt«:6«i:^B«±. «» 

cD^ 5 &«sa* & »» uvxi*** < at < a 6 ar** . 

<b. K*fl;j&<=F*JT*fc4o 

[0 0 0 4] £ blX. »A38£flM**3tt^-<;*^lXjBl* 
6SatLtlt »M¥1-307930^«lxBB3j*S;h/C 

-e#fci^i*?*jSj&<a&4. **iaa>a»(±. #£iti& 

Eft. W*. 5B*a>£a*«tiL<(i»«l#«i: LTffl 

i^sssa. sD^at^-r^^ssa. sfciiataft-r-rx^ 
sa. hv^utt^tyssarxfc^r. -taut 

*«*4<DlxMtt#*RS«tt*4cilxfc4. 

[0 0 0 5] 

[BB*W«-r«fctf>(3!>*«] -fcEBMavhSUSafb. 

BSj£«<b*»«-r4S--<D*«iA* t^^x— * t 
^ypt &mm\Ei&mg. ^ptxc^y ft am- « c t -c 
fe^o ^fc, ±Eswa>/hse*fb. Kisjs»<b*aja 
-r4mx<D#«i*. ^ Ks^x^taffiwasixjc 
cfc»a**±r4ffiM*£r4»-ea&4o 

[0 0 0 6] 

[ft*!] 79f ax-* Kfc$*»EIB8il?P 

staBWbA<*«-c#*. * e»ix±*Ma/haeafbt, 
«t#-ess. 3afi«fflprHE&«aJraxa)5*i. Mt^ii 
■e. m^ttA<^<. *a*awtBftt»a)tt. ^«i»afi 

*rcffll^b*t4*> l j3>x^^-V{/rcj:*^'jS-Cft*o 
Z<D»ft(rj:y^^ KiT^^^LX-^^StH 'jE9^<D 

vy =i >»«i=f*yat?-c:t:35<"c#4.- ca>-fc»-jiiBa-- 
»»iS^D-t^(i^^ KiO'J^SibiciiaHcDJiDxa-eft 
4. 

[0 0 0 7] ^r-f ^^*ffl^4*^3C««Ea» 

x<7s±ica**i±4fctoi=!&sft^*— * v>^ffl7 


(4)' 


4#§3¥5- 2 5 O 7 0 8 


So 

[0 0 0 8] 

[HSS#J] JSLT. **0-H*B*fflL^TlftWTr*o nit 

So HHlxjSlvCI O 1 f*fl|«<DIB«. S*. ;flfi<0* 
fc< £t-o£fr?fcto<&5fcT*;0* 102l*3fc^Y 
** SttttElTr *fctf><D* fcf> KVl^E-* . 103li 
t-<X^10 1 [x«f8<BKR- t 

— oSfir5fcftO)^^ h\ 1 0 4!^^K1 0 3Sf^ 

©^a^iPii^iiiprtBfte, l«>4 u -t^e- 

*&£'^«j£^£'n^ KBl7^fn-*, 10 51* 
Xt^F^-^l 0 2(7)$fjMi, 10 6tt^-yh*B 
■)7^iX—$r 1 0 4<Dffl»Sa* 1 0 7li^7Kl 
0 3<0flftl£8* 1 O 8l*r*X^<B«-^ffi33S«, 1 
O 9 [i_tK»J»3£« 1 0 5-1 0 8$«gt« K^-f 3f 

[0009] :ct'^7 K i o 3(*il». &mt9*=l 
»*i±*te**i*ofcr^^ix---sri?a&4o 

[OO 1 0] tC5t\ ^KStf^X^a)**!** JlK 

fl^Sfi^yKl 0 3rtlzEaaF*i«ii**fc4U ^ 
V K1 O 3 tfi»J<0»BflzKft/s«, Kit LTfl*yttIft> 

&&W>V* mz r*sy Kj tlBLfc»^ £¥XSB 

Kj &<D*\ fflaSSfc-TCtlcfc*, 
ft¥&\zMi-&b(DT+&&tzlsb. m\z Kj <t fELTi: 
±§£r(£ Kj *IW*(D±:U Kj t 

[ d o 1 1 ] tf> K;u^— *~#lf^a i"0 5 fix tf > 
Kji^e— * 1 o 2*-^iEJg-e[al&i±L<ftS/c<ftcD^E— 

[0 0 12] HiT^fii-* i o 4 
Bi 0 6I± K^-f 3fftl»iai»i o 9^q>(DiaB«*£. 
KBir^^ai-* 1 0 4C0&S-b>-9- (BsjSt* 

* 1 O 4|C-Dl%T&»M«l£fT5- 


[0013] a*;K103 OM»SS 1 O 7 te^y K 1 
0 3j^&«^Sfi3SigiSi 0 8*^LT»&*L4«l»Olt 

[0 0 14] flfftlSH O 8(i^^ K1 0 3^b<?) 
1t«l=*oT^^ Kl O 3(D$lJfflSSl 0 7^^ K1 

o 3 SH«Ettli:aitSfc«>a)m«^f K i o 3 

OftJtfcigBi o 7lxi£Si:i*lx K7^?«»8H 0 

[0 0 15] K^-f ^M»36fii 0 9tt*«^&<B«*t 
fl^ot^t^Kj^-^l 0 2MJSPSI1 OS, ^ 
y KBBT^f ax-* 1 0 0 6, 

ki 03 (omasa i 07 

[oo 1 e] :ct\ **M<oJS-a)«F«[±^^ KKH 
T*^a.x— * 1 o 4t*4xlx c fcoT^$*xSpT»- : f- 

j6±mwEa>aiin**i*-r*o c*Lix*y a*a>*T-f 

X* t ik^Tttana£a)fc«>lX36^*B#IBA<^ft<3S* 

[0 0 17] **WO*X<DW«-efc*ffi*»±»«|X 

[0 0 18] H2rxi4**?HIXci:4**3R<D-«E^ia* 

[0 0 19] 2 0 1 ^ftifircfeSU— 9 s * 

S££l£a. 2 0 2(4y\— 77 5^— . 2 0 3fi7 r ^X*S 

3&^<DSy**563feL. fSiiifffi-£ h7^>^x^- 
4ffg&<h ; £^ftrg:fciga. 2 0 4ijb-ifM^ 

12 0 1 ^b!4tl)b- -*f**"T-f X^ffi*T?»»-r 
^SM, 2 0 5I*-tycDJ:53&^tt*l**»-r-f ^*<D 
EIEi:i:*lx«/Jx*3±-r*-*^r»^ 2 0 6I4-X 
pTWT-2 0 5 X^<D*g*|fiIlxK«l1i-Laft«fi» 

r^fn-^ 2 o7iia«*<**ix/hsiAx*pr» 
[0020] ftfcHi Ki o3it *m 

^207, «M7*^iX— *20 8*<*«Il»fflit:7 
fc. KBi7*fiX-$ 1 0 4(4Sltir*^ax 

[00 2 1 ] /\-7^7-20 2I4ir^X^@^^<DM 

yft*»a»2 o 4^bituu g^a2 0 3^iM^> 

[0 0 2 2] S3tSa2 0 3ttSy*0>aESfX«i:o-ClE 


(5)- 


ISSUES -2 5 0 7 0 8 


«4:±<Hlt§i::. »ft»«2 0 3<ME«l::v , J>Ky* 

^r*i**D#ai=oL\rtt«rUSO)3t»3S:i:lca¥L<IE* 
CO 0 2 3] &%&2 O 4 li U— ff**^* 2 O 1 ^ 

£ 0 »a»2 0 4ici*. axo^ttt^^r^/^. Jin 

1 x-* t -&<bT* 9 « -> 'J =3 >iXB« 4T * ffl 
l^^t3&<-C#So *fc»SU»2 O 4(7)-;^pJi&T207 
ffl»ffllcl*n^ KU>X^yu-^>^U>X&4:* 

****** cfc*«RTffilcJts:4 0 

[0024] CCD^5{C^;^g§2 O 4 * C 4: T7 ~ 
[0 0 2 5] fi£*<D<fc3l::. fflft+*L/-1f 

1fft<D^T£***1*SZ4:j&<T#&<fcy. f-fX 

2 0 4£|£(t£Z±:l::<*:y. ttKfl£l=<»:&3K&SUft'> 

[0026] CD (3>/«7 h^-fX^) «»"C?ltK-r 

4 iiinr-fcofcA<. *¥■ 
5Slc<t:*i:»«IU>XiiaS«| 1 mnlc*T?tt/h-e#*o 
C*il«li:tStfi2 5 6^(7) 1 <©tt/JMz«a-T4, 

[00 27] — SKHTM^ 20 5 a)J&tt(**S£K0)»ttCO 

&Mm*m%7 : '<*5<Dm%^v K£LT<fc<*ne>;h/c 
^^-C(icc^^5 fcffi*S±JIM*l4l5 1 ^ t* ffl u & tir 

-f * £ as.*, ta H-*ui?*± L i & "C ft * 0 _ * tz 

[0 0 2 8] LA^L**MlZ<fc*Ltf. -*PTM : f-2 0 
5. -*aI«jT-2 0 7. ^Kl7^^al-^2 0 8^I 

aMMtafcifa). *aa»«a:7n-fexi:: ( fc 


[0029] chboisic.kyft^'y Koiisa* 

[0030] 5¥±-r4ctrcj:o-cJUTa>jpii5*^i: 
* 0 

[003 1 ] tf7*fal->(D*iS»«fcT?#4 

o>-tixi:Hi:*?io. 2//m -ea&Sfc-r*. 

y. 3±*i*a«j:y tat^o s**^;*^ -cut 3* 

< t -f x ^ s ±\zmtft * * * tztbizT * o m com 

%s» ifciLrtsiiii ix— ^aiisirt ic&s y . 

**«IBl*f$4:Ar4:K<bL«:u^6T?fc*o 
[0032] *[r^aic»Lra<ft€iC4:3&<*cf€>tu 

< &*U4£ 

[0 0 3 3] *L"C\ ffl»+<03*5^«<D«a£SltlHI 
<ft*C4:3&<*lf &*t*. ttifft£d'SAb£<7)it«l4# 
^ KS±** yi4**Mc*Sl*fcto*»rtlc«A-r4 

[0 0 3 4] Sfe. S-tM^liiS-r *fc^)(D«iS4: Lt 

[0 0 3 5] H3lcr4**B-BlC,fe43te^*V K(D— 
To 

[003 6]' 2 1 114— *WlST-207r3Klf 54xfc» 

SS2 o a-cdt* *<?mz&^m<Dmz&yttift,titz 
u>xr*fey. i^-if*<Dffi»*i»cfc«>(zia(+&tifc 

*tl*o 

[0 0 3 7] 2 2 1 I47* h^t- K«:Afro*3fe* 
^ 2 2 2 I4— *pT«|-7-rt<©£»5S». 2 2 3 14 X*oT 
ifi^ L P^<D^#;^£S2 2 2 £*«M>*t><D»afc»2 0 4 4:* 


(6)" 


^^5-2 5 07 O8 


241 i*-fi<z)g*sRT-2 2 1 a>as*ss**-r4 

za>/*U— 2 4 2l*m^. 2 4 3l£a>/^L/— * 2 
4 1 <Z)S*^&»®£ffl«»»«7^ ?-:3.x— * (Dffi 

*tf«. **-r*aEffl«ttasBiB, 2 4 4{*-a:pr» 

4 5ii=3>/^u— * 2 4 1 <Dmf}frz>i&m&mmf&n9. 

SS. 2 4 6l±»«-tlC^ia$4xfc»*. 2 4 7{£'7'f^ 

TK^-rvyicctysayw-it&ttfcatt. 2 5 0f*mm 

[0 0 3 8] H4>i:li*lti^t^ =3>AU 

-*24i. -*prB : F«tt»eia»2 4 4ftir<D«^ 

ft 7 -f y 247 l 

[0 0 3 9] zfrStt'^ Ktt«BT*^3.i-*fcL-C* 

2 2 1, - « pT»T-rt±»a» 2224 if 
^T<t. 3>/*U-*241. -*PI«iT-»ttaSlHli»2 
4 4«:i:(Dm?-fR ; f-i:*ra^lcfta-r*CtA<-e*4o 

[0 0 4 0] gl3lrfclt^-;^pTift : f L F ,: i^^S&2 2 2 

(Di¥a*ii4i=:^-r 0 

[004 1] CC-C'2 1 i"i*-*^r»^rt£»»»««^ 
& T* £ U-+P3t (DffitSc £ K& Cfc ft ICS It & *lfc U >X. 
2 1 2liSlt^-efe^>o 2 1 3 li "tffttf— *pTMT- 
rt^»5S»2 2 2ANC>3i*L*a)SI»CfctorcKlt&3hfc 
^^-v KT*ft*-*pI«l-?-rt3E»Sft»2 2 2 I*(5j&*<D« 
»iHav'j3>»«±Iz^j4aF*L*« *<0IB. (1 0 

o) scdv'j a>s«*H<D*5tt»fi)i-E«LTSs 
?s-7x*>^£m\ x^^v^^js-rt (1 00) a 

l:^L5 4.7 4' <0ftSSI#OS3b<ft»t?#, CtL* 
j£St*£<h Ltffl^l, 0 C<Dcfc5lcLr— *pT»T-2 0 7 
-tlcftSLfcStailzp— ajUKftslCcfcSS i 02 I, 
4LM±»»lcJ:€»A I »*ffcfiEL. 
.fttfx*nT.«i*rt±»iKIB.2 2 2jW&j£W?fcf>. tf 

afcfcSB&Cfca&S i 02 Jf O^v K2 1 3 

±»3i»flBJ:y-C43fe*»**-ti-4fcftlc|±. -*^T» 

h\L/>X£l*yttlt**<7)*&£JBl*4o t--c > 

^U^Xli^^ K2 1 3(D-SJ#£ K7-fx^f >y 

-f 4 c <t -e sa 1 cj^ja pj«6-e fc 4 o 


[0 0 4 2] Sltffiftgl*4 5° -Olifcl^cft. 

^ll;¥JLJf£#c3rEtcffl LTl^trft-r -< X^ffifcK y ftl+ 
b*lfcU>X2 1 1 fctDEJBIli^Slzifit,^ ^CDfcftU 

[004 3] 84S2 2 3lt H3<Dcfe5r-n8B3&^&fl) 

«SS2 0 4A<3t»Bft-C#*f£lt<D^^— x*»^-c 
3^&0>»56»2 0 4*-*pT«lT-l*J£»a»2 22tL 

[0044] ogfiz**^^ kco h5^*>^fliaaai 
[0045] a«a>*-r-rx^3£»* atfjcBaf-fx 

li^y^awaagff r^f^rx^ftfj 351-91,1, 

7^*>Wf tiit^fcoflOfist*^ 2 2 1 cD^tU-T 

[0 0 4 6] fi£*(*C<DlHl8r**. ySx-f X^H 
I*. «6*<©»*U>XA«|II»*<DHytt»S#t;Si:*- 

[0 0 4 7] **IH0)fl6<7)S616«Sia5lc^-r o 

ft 5&S7?;i l£IH 3 "C^ Ltz&CDt. fetzA/tzfol CT: 
fc4/i:ftll^T*l*l5LTL^^i:l^o 
[0 0 4 8] ZZVZ 2 4l*H4IZ^-r^jS - r?X*prH| 

^±|c^/S*tLfcx;^pT^^;lil^ffi^£&T*&y. « 

M2 0 4 < tl f 57^7t>^7^ l J>^J:q^ 
[0 0 4 9] H6li^l5lr^Lfc7fe^*V KSf<X^(D 

tt^isair^fct»arefe*o :ct*23iiiia8204 
*HS-r4fcft<o#aFitfi-efcy. *a»2 0 4<z5«^ 

f*(ta. »aH2 0 43&<»«iL«:^<fe5rw«*$ix*. 


^MW-B-Z 5 07 08 


[0 0 5 0] msiZTjkLtzifc^v K<hE]3 icin; Ltzft^ 
v Ki:<D*#&»lMS\ *-r»5fe*|S|lzfc*, H 3 [Z * 

2 0 4 iH^|nl"e&4. 
[00 5 1 ] mz%^v K^ftajf 5 -*' 

S204 ft-f fl>**-*PlHT rt±»iSt»t LTfliL** 

HlLf±i:, ££^£LT^X^Si±lC3<icDU-- tF» 
A<^fc^o c<7)5*,-^16^;l'J^^£&2 2 4^ 

[0 0 5 3] *S6HS«ICJ:4 h^*>^KS»Ui^K 

[0054] ZCT?3 0 1 liA-r-rX^G)— ffl. 302 
(±3Rrtai % 3 0 3!±««*K»L-C</*5fcf-;/ K 3 1 1 

pr»^wasffl»a»2 2 4^ &«b»s*u4 u — -tf^T? 

[0 0 5 5] H3<DHW^lz4ELfcJ:aic. 3Krt3Hc 
B«t**LfcftI4iaSrH»6Scr. £<D[S«lc,fc*Ky 
*llti/-ifx#7h*(Dflii, Xrtait<D«»tt« 

(=j:y*ib-r*. -*sr»T-rta9Sffl*a»2 2 4i±-t 

(DRy5fc£t6oTfi**T2 2 1 ^fixSo — mCD^izft 

mi-2. 2 1 co*»^(zj:o-r h^*>ys»£«aj-r 

[0 0 5 6] ZZ-e»Se»2 O 4^&«BJtaF*L*U— tf 

*3iit, -*pr»^waisffl»ift»2 2 4j&*&H«t 
Slisu- tf*3 1 2to)iE«l3b<«t*urL^-6a)i*fcS^ 
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